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In the title compound, C 19 H 20 F 3 NOS, the dihedral angle 
between the mean planes of the two benzene rings attached to 
the thioxanthene ring is 41.8 (7)°; the latter has a slightly 
distorted boat conformation. The F atoms are disordered over 
three sets of sites [occupancy ratio = 0.564 (10): 
0.287 (10):0.148 (5)] and the methyl groups are disordered 
over two sets of sites [occupancy ratio = 0.72 (4):0.28 (4)]. The 
crystal packing is stabilized by O— H- ■ N and C— H- ■ S 
hydrogen bonds and weak C— H- ■ Cg interactions. 



Related literature 

For photo-initiators with excellent capabilities in UV-curing 
materials, see: Fouassier et al. (1995); Roffey (1997). For 
related structures, see: Post et al. (1975a,fo); Liu, (2009). For 
puckering parameters, see: Cremer & Pople (1975). 



p = 101.053 (4)° 
V = 1818.05 (11) A 3 
Z = 4 

Mo Kce radiation 

Data collection 

Oxford Diffraction Xcalibur Eos 

Gemini diffractometer 
Absorption correction: multi-scan 

(CrysAIis RED; Oxford 

Diffraction, 2010) 

r min = 0.929, r m;lx = 0.939 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.116 
S = 1.05 
4697 reflections 
306 parameters 
238 restraints 



0.043 



IX = 0.21 mm 
T = 170 K 

0.35 x 0.33 x 0.30 mm 



17330 measured reflections 
4697 independent reflections 
3901 reflections with / > 2a(I) 
R inl = 0.022 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.28 e A~ 3 

A,o m i„ = -0.29 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cg2 and Cg3 are the centroids of the C2-C7 and C8-C13 rings, respectively. 



D-H-A 




D-H 


H-A 


D-A 


D-H-A 


01-HL4- ■ 


Nl 


0.87 (2) 


1.84 (2) 


2.7141 (17) 


176 (2) 


C15-H15A 


■SI 


0.99 


2.76 


3.4165 (15) 


124 


C5-H5/1-- 


c g y 


0.95 


2.96 


3.798 (3) 


148 


cn-miA 


■ CgT 


0.99 


2.97 


3.949 (3) 


170 


C17-H17B 


■ c g y 


0.99 


2.83 


3.659 (3) 


142 



Symmetry codes: (i) x — |, — y 4- \, z — \. (ii) x — l,y, z. 

Data collection: CrysAIis PRO (Oxford Diffraction, 2010); cell 
refinement: CrysAIis PRO; data reduction: CrysAIis RED (Oxford 
Diffraction, 2010); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: SHELXTL. 

MSS thanks the University of Mysore and R. L. Fine Chem, 
Bangalore, for access to their research facilities. JPJ 
acknowledges the NSF-MRI program (grant No. 
CHE1039027) for funds to purchase the X-ray diffractometer. 




Experimental 

Crystal data 

C 19 H 20 F 3 NOS 
M r = 367.42 
Monoclinic, P2 1 /n 



7.6183 (3) A 
= 13.9605 (4) A 
17.4172 (7) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: TK2761). 
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9-[3-(Dimethylamino)propyl]-2-trifluoromethyl-9//-thioxanthen-9-ol 

J. P. Jasinski, J. A. Golen, M. S. Siddegowda, H. S. Yathirajan and M. T. Swamy 

Comment 

The title compound is a flupenthixol impurity with systematic IUPAC name: (7?S)-9-[3-(dimethylamino)propyl]-2-(trifluoro- 
methyl)-9H-thioxanthen-9-ol. Flupenthixol is a thioxanthene derivative that may exist in two isomeric forms, a and p. Flu- 
penthixol contains 45-55 % a-flupenthixol. The pharmacological effects of flupenthixol, a- and P-flupenthixol have been 
compared with those of clopenthixol, chlorprothixene, fluphenazine, perphenazine, chlorpromazine and haloperidol. In most 
pharmacological screening tests a-flupenthixol was equipotent with fluphenazine. P-Flupenthixol showed very low pharma- 
cological activity. As expected the potency of flupenthixol was about one half that of a-flupenthixol. Thioxanthone deriv- 
atives are good photoinitiators with excellent capabilities in UV-curing materials (Fouassier et al, 1995; Roffey, 1997). The 
crystal structures of a-flupenthixol (Post et al, 19756), P-flupenthixol (Post et al, 1975a) and 2,4-diethylthioxanthen-9-one 
(Liu, 2009) have been reported. In view of the importance of the title compound the crystal structure is herein reported. 

In the title compound, (I), the dihedral angle between the mean planes of the two benzene rings in the thioxanthene 
ring is 41.8 (7) ° (Fig. 1). The thioxanthene ring is in a slightly distorted boat conformation (Cremer & Pople, 1975) with 
puckering parameters Q, 8, and cp = 0.591 (2) A, 92.72 (19) ° and 359.8 (2) °, respectively). Crystal packing is stabilized by 
01 — H1A - N1, C15 — H15A - S1 hydrogen bonds and weak C — H—Cg intermolecular interactions (Fig. 2, Table 1). 

Experimental 

The title compound was obtained as a gift sample from R. L. Fine Chem. Ltd., Bangalore, India. The compound was recrys- 
tallized from dichloromethane (Af.pt: 389-391 K). 

Refinement 

The fluorine atoms on C14 are disordered over three positions [occupancy ratio 0.564 (10); 0.287 (10); 0.148 (5)] and the 
methyl groups on Nl are disordered over two positions [occupancy ratio 0.72 (4); 0.28 (4)]. The O-H hydrogen atom was 
located by Fourier analysis and refined isotropically. All of the remaining H atoms were placed in their calculated positions 
and then refined using the riding model with atom-H lengths of 0.95 A (CH), 0.99 A (CH2) or 0.98 A (CH3). Isotropic 
displacement parameters for these atoms were set to 1.18-1.20 (CH) or 1.20 (CH2) times (7 e q of the parent atom. 

Figures 



Fig. 1 . Molecular structure of (I) showing the atom labeling scheme and 50% probability dis- 
placement ellipsoids. 
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Fig. 2. Packing diagram of the title compound viewed down the a axis. Dashed lines represent 
disordered C — F atoms. 



9-[3-(Dimethylamino)propyl]-2-trifluoromethyl-9H-thioxanthen-9-ol 



Crystal data 
C 19 H 20 F 3 NOS 
M,-= 367.42 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 7.6183 (3) A 
b= 13.9605 (4) A 
c= 17.4172 (7) A 
(3= 101.053 (4)° 

V= 1818.05 (11) A 3 

Z=4 



^(000) = 768 

D x = 1.342 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9234 reflections 

6 = 3.3-32.3° 

li = 0.21 mm 1 
T= 170 K 
Block, pale yellow 
0.35 x 0.33 x 0.30 mm 



Data collection 

Oxford Diffraction Xcalibur Eos Gemini 
diffractometer 

Radiation source: Enhance (Mo) X-ray Source 
graphite 

Detector resolution: 16.1500 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford Diffraction, 2010) 

r min = 0.929, 7 max = 0.939 

17330 measured reflections 



4697 independent reflections 

3901 reflections with / > 2a(7) 
R int = 0.022 

Qmax = 28.7°, 6 m j n = 3.5° 

/j = -10-»10 
k = -lS->15 
1 = -23^23 



Refinement 



Refinement on F 



Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.043 



wR(F z ) = 0.116 

S= 1.05 

4697 reflections 
306 parameters 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[a 2 (F 0 2 ) + (0.0506P) 2 + 0.6042P] 

where P = (F 2 + 2F 2 )/3 

(A/ 0 ) max = 0.037 

Ap max = 0.28 e A~ 3 
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238 restraints Ap min = -0.29 e A 3 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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0.6443 (4) 


0.5165 (2) 
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0.5995 (5) 


0.5119(4) 


0.0815 (15) 
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Atomic displacement parameters (A 2 ) 
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— i D3.y (ii) 


OS — 04 — 0 1 4 — r Id 


O/l /I /1 1\ 

Z4.4 (11) 


C3 — C4 — C 1 4 — r 3 A 


in a 
jyA (0) 


OS — 04 — 0 1 4 — r 3 A 


1 A O 1 //C\ 

— 14Z.3 (0) 


C3 — 04 — 0 1 4 — r 2 A 


1 /cn o /oa 
loU.o (/) 


OS — 04 — 0 1 4 — r 2 A 


on n /"7\ 

— zu.y (/) 


C3 — 04 — 0 1 4 — 1 3 


1 1 *7 /C\ 

13.7 (5) 


OS — C4 0 1 4 — 1 3 


i /;o 1 /^i \ 
-166.1 (4) 


r^i r^^i 1 ^i it 1 
C3 — C4 — 0 1 4 — f 1 


111 n /^i \ 
— 112.9 (4) 


f^Z (~* A (~*~\ A TT1 

LO — C4 0 1 4 — f 1 


/;c /i {a\ 
6D.4 (4) 


C3 — C4 — C 1 4 — i 3 B 


70.5 (11) 


C5 — C4 — C 1 4 — F3B 


-111.2(11) 


C3 — C4 — C 1 4 — F 1 A 


-72.4 (8) 


C5 — C4 — C 1 4 — F 1 A 


105.9 (8) 


C3— C4— CI 4— F2 


135.1 (4) 


C5— C4— CI 4— F2 


-46.7 (4) 
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pn pq n i pn 
cy — Co — C 1 3 — C 1 z 


2.4 (2) 


PI P/1 pu IT i o 

C3 — C4 — C 1 4 — r 1 is 




— 3y.z (0) 


S> 1 — Co — C 1 3 — C 1 z 


-1 /D.55 (12) 


PC P/1 P 1 /I IT 1 D 

C 5 — C4 — C 1 4 — r 1 is 




13y.O (0) 


pn po n i p 1 
cy — Co — C 1 3 — C 1 


-1 /D.oU (1 D) 


pii pi pi f pu 
Ul — CI — C15 — CI 6 




£i A C1 /I H\ 

64.51 (1 /) 


CI po pi i pi 
I) 1 — Co — C 1 3 — C 1 


6.1 (2) 


P 1 1 P 1 n c pi /: 

C 1 3 — CI — C 1 J — C 1 6 




—1 Ib.yb (Iz) 


Ol — CI — CI 3 — Clz 


16.06 (lo) 


PI PI PIC pi /r 

Cz — CI — CI 5 — C16 




CO A 1 /1 £\ 

-50.43 (16) 


Cz — C 1 — C 1 3 — C 1 z 


11/; /ii /1/1\ 
130.43 (14) 


pi p 1 c pu pn 
C 1 — C 1 5 — C 1 6 — C 1 / 




-06.15 (10) 


CI 5 — CI — C13 — C12 


-104.34 (16) 


C18A— Nl— C17— C16 




84.4 (9) 


Ol— CI— C13— C8 


-166.03 (13) 


C19— Nl— C17— C16 




-158.3 (5) 


C2— CI— CI 3— C8 


-45.65 (17) 


C18— Nl— C17— C16 




78.8 (4) 


CI 5 — CI — C13 — C8 


73.57 (16) 


C19A— Nl— C17— C16 




-156.7(7) 


F1A— F3A— C14— F2B 


78.2 (12) 


C15— C16— C17— Nl 




71.3 (2) 


F1A— F3A— C14— F2A 


116.0 (6) 








Hydrogen-bond geometry (A, °) 










Cg2 and Cg3 are the centroids of the C2-C7 and C8-C13 rings, respectively. 






D—H-A 


D — H 


K—A 


D-A 


D— H ■ 


01— H1A-N1 


0.87 (2) 


1.84 (2) 


2.7141 (17) 


176 (2) 


C15— H15A-S1 


0.99 


2.76 


3.4165 (15) 


124. 


C5— H5A-Cg3 i 


0.95 


2.96 


3.798 (3) 


148 


C17— H17A-Cg2" 


0.99 


2.97 


3.949 (3) 


170 


C17— H17B-Cg3" 


0.99 


2.83 


3.659 (3) 


142 


Symmetry codes: (i) x-1/2, -y+l/2, z- 


-1/2; (ii) x-\,y, z. 
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